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UiL^ Lki^fi :Jiij|JiJ[ ijl'tf [}f6^l[ £>lt> 


l^gJuJS) < ZnKlttJUC J ^JVj^Loll JLlC 


Cj L\ijjjJ Ij CjL*_u-^J1j 4_jj_UJ j| jJJ ^-^-3 1 L^jLj j-^LlC I < ) jJL_u L i 3 Jl3J-U CjLjj_3jVI j_j_Gu :^J-A^JL4 

4_^>. l x^aJlj ^IjJtJi <JlLa ^ 3. tl <_LajL_ujJlj ^ j < « filj l-jLiLl^VI C *4_^>. (J- 4 ' J- ' *all 1 I CjL-GsjIj 

Juu c jX. £jLHI mi i tl lGJGJI j 4 ( j_ajLi£Lil <Jiwl j ^ iLtlaj-ll L^-4 1 Jl3eTh.u I 4^_lLi 3Jbil <J_«I j-C. ( j_a Ju JulU CjLjj_3j^M j 

4^Lbl I JL& . £C_JJ . . L^J J->- Q Mitl JLjuIiJ j! i 1 4 g < nl (jjjjG j! 4J-J IjJ I JljL) 4jj_3jVI n $K t LlsGjGjV! lGJG J_«| (j-4 

4j3 nknj 4 _AjJL>iJ 4_<_u!j J C.<j^ -l 11 JjLuj . CjLjj_3j^U l_3_!GJI ( j r A JujJs ^ J Jj ^ull 4 4_^v I j 4 cJjJtaJI ( J_4l jx. ^JJ 

: 4 4jjJl 1 I -ilj-ll (j-A Ju Jl*JI 4j j_3j^ 1 <>Juk CjG^Lc q-a-^ ju t 1_^3 jLu^>j (jGJI j-pG 1 ^j4 4_j j_3j I ^kc. 

Lo t ^L ljjjjJI 4 3 jk> ^Lkdj <4 _jj_3jVI Q^* } Jui3 : JlLa tL- 3JtaJI ^j - 4 1 (iajwjjj 

4 3jk> ^ JlC Lfcjl mm il ^lc. JlcL_u ^ j A.kJl J_aL>JLj 4 jjJ^£j 4j j mi^ CjLjLuoJj £.Lk>Jj ^j| j-WI j^jju 

4_<_u!j_}j L 44 JG ( J_4l jx: JuJl>o j I CjL>JL*_ 4 (Jl JlJI . jcJJ . . . 4 jj_3jVI 4_GJL>- ^JLc 4JjLc J.J <>t^O 

i^XRD j 4 _lLl(-i.iJ I 4juIu^I ^ ^IjGGGoL) jGr" < m U c_a_ufcJu]| 4_3 _lLsj 4_jjJL1I j J ^ rtH ) I 4-u-^j I 4 _u^Gc_jj 4 L^jGj£L<3 

3tl 4 _l13j a I ji^Lm L) t a Jiitelu-uJLl ^ujjjJI l_SjjuJ 1 ciJJ j£j ' J > >>-*-"< tl 4 _liIj>j !j 4jjJl1I jJ*I 4-^ jGr" < m U J^jL_ujJI ( J_JL>o 
4_o-jJ ^_ u 4_<_ulj^ dJLI j£j t 4 j jGj 1 ( J_^. ^ Ji3r3 < « U l. < mi ->J I <_ r lc (— ^tu t ( I R ) ^ lj_^>J I Clxj 4_»-<Tu V G 


^>Ui! 4 _LGv j laj (J-pGtlljl ^jLlj 4 _<_uIj J Juuj .4_jjGj^I CjLj^SJL 4_3JbJLl 4_3_j^jJl 4 _ij>JI CjLuISLII I Ju J_>o l_S Jl^j t4uj_3j^U 

jl jJsl (J L ^1 l <-u Ij tj.j Gartliil 4_uJsj I ^JL^S Ju -ulj i^ajjjjJI 4 3 lUI ( j y j 1— ^ <a — t SL? 1 j ^SLui£LJLl t krill ( j r ic cG-G-GI (jPJIj 
ciJJ j£j t^LtfcL>JI ^J_oL>JIj 4jj, <_jj_3Il!I ^-(J-4 J f n-JaJjj ^4 uj_3jVI i_^- 4_3_lLs ^-udjj i L^jI J 4_ujJlII 4ujwjjJL) 4ujJUI 

(. 3 ^ n CjGj_3jVG 4_<-uL>. 4uljJw ( Juw| J 3 \j 3 j V 1 / -J > 3" , „ 1 1 4 _jL-u^I ^_ll 4 j i 4_jGL>JI 


Abstract: Tempera-executed Icons are distinct for the various materials that go into their making. These icons combine, 
on the one hand, the materials of colors, pigmentation, varnishes, and image background and, on the other, the kinds of 
wood, fabrics, and glutinous media such as glue, egg white, and gum. Owing to their functions in churches, icons are prone 
to deterioration. In addition to natural erosion, human actions (through touch, name inscription, or vigil-lighting) are the 
most damaging factors. This paper is an analysis and practical application of the treatment and maintenance of an icon 
in which Byzantine art is clear; its components include many colorings (blue, red, and gold); it suffers some noticeable 
damage (some parts are missing); fading varnish led to change in the colors and disappearance of drawn images; effects of 
insects and mite on the wooden holder are made worse by the absence of an insulating layer of the icon's background. Prior 
to any treatment or preservation, the icon is thoroughly examined to identify the factors of its damage, and its components 
are carefully analyzed; these components include the preparatory background, the coloring materials, and the layer of 
lamination. Both X-Ray Diffraction (XRD) and Infra-Red (IR) scanning were used. To diagnose the damaging factors in 
the Icon, the wooden holder is identified and entomologically analyzed. Consequently, a treatment and restoration plan is 
executed; it included a manual and chemical cleaning of the varnish layer, the completion of the preparatory background, 
completion of the coloring materials to reflect the same color grade, covering the whole icon with a layer of varnish, 
cleaning and filling the insect- induced pores on the wooden holder, fully insulating the wooden background to prevent 
future damage, then displaying the Icon inside a special showcase for Icons at Al-'Arish Museum. 
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♦ Gasso Settile ^LUI j_<-cu>JI £y* 4 _uL 1 I 

y o~ ->iJ | ^yys^uj-A t to jl ^>iJ iJ— ^ C?“ ^ 4_3_1£^ 

j-u-^j 4 _uisj I ^! ^lc. LJLv Jilaj 1 ^ N tj 4 £.|jJl 1 Ij 

^U 5 eu»JI^ i ^j-u-i_>J I t^JlLo 4 jjJLg 3 jLq 

L 4 I 4 ‘ La-JL>. ^1 ^1 Jl-U-cju VI y iciJLjjJI J-Lui ^ \y t J^_se_<_u_i, ! 

y <<Q A J) ( a '>JI L-Sy-C. Ju9j 4 A I^JlJI (JjJLc_« Ia- L <^ > - 

* ( \ WO ^y]) 4 JlI LJI 3 ^j_cj VI iJuua 4 _^UiJ_ 3 J I 

i^y <^ot,l ^Ljjjj^JI ^j-ai Jjl 3 ~ CjIuj_ 3 jVI ( jja £jJ_ 1 I Ijl&j 
Cj lu j_ 3 j I Luaj ) Jlv^j L^ . ^ JJ u. ] I 0 y till 4 ^u Jl 3 J I 
(JL^Ij ‘(_pL$_ 3 JI (Jj* J-aLvj ^ J Ai-%. J_dLv 
4 3 j to j ^U-UI ^j_4 4 3 j to j ^ j mi^. J_«L>. (jr ic 4 _ 4 j_<_uj _4 
<J_aL>. ^JLc. 4 _a j_<_uj _4 4 _u 3 jj Cj 1 uj_ 3 j! ciJJ j£" Jlv jj U£” t 4 j <^o^> 
i^gy*>> | Cj Lj j_ 3 j ! y 1 4 _j_u^>- 4 _ 3 _lLj JjijjJ I 4 _ 3 _lLj ^,llclv. 

L^j l (jj Lla j t jJL>J I 4 _ 3 _lLj ^y-LtTcLv. Lv. ^JLc. 4 _ 4 j_<_u ^_4 

4 ^Jj 3 l£JI ^j-ojLtSLtl c- .<-< xii>J I (jr lc. 3 jj_(L>JLl cjIuj_ 3 jVI 

.[) WX ^j-^oV I JuJ) 4 _uJl *_4 CjIu j_ 3 j I j 

I q-a yyy tl 4 _j_u 3 >j! JuJu>u 3 jl_C.I 4 j I 3 f . Juuj 
4 - 3 -lLoJI ^-<-ujJI ul i^^ru^ojJsl 4 j^I jj (jr 3 JI cj 1 1 3 » 1 1 

^IujjjJI 4 _ 3 _lL 4 _Jlj 1 dJUu Juu c— Ji t^>"j Lc y-&y . 4 _JLc^VI 
. 4 _<_u I j jJ I 4 _j j_ 3 j VI 4 _<C<-*-t,l 

4l)jL^JI 4 _uj_L*JI ^^-LaJI ^|jiitIL<_ul ^yA Ju V clLUjJ 

4-»_cTu V L j 3tl JlLd CjLjj^jVI CjLj^SU J T JbeIt]|j 3tl 

$: JL_J I J_jl 3 a 1 ^ A—>d I d<_>i _5 4 _*_cio V 1 ^ 4 J t n 3 < ( 1 1 

c-c-^jJllIj 4_j 4.^1 <^11 -ilj-ll JuJl>oj ^u_4jI(JI 

♦ ^jljJVIj cj\ mm ijjU ^L um ^JI 

c_jjJL_uLj 3 Jl 3 _L<j 4 j j_ 3 j I 4 _jL_USJ c 1 c^l-lH JjLuj^ 

4 j>.jJ_a j, <^o ^jIlJ^jlII c 3 **- "id 4 -ta j ) a clj^uCtll 


^a_5c_3j| j Jjo - 1 tnt I CibCuTuI y ) AOl 

. ^U_4jI(JI J ^MaJLj CxJLp! ^JjJLstllJI J 


( \ j*s ititi) 4 jj^j>u i Jj>i<<raij * ALajJi : Vjl 

: Documentation 

c_jjJL_uL> 3 j-jJ-U CjLjj_3_jVI i^J o^l 4 _<_uIjJlJI JjI_Lj_j 


-Uol 


^ L*J 4 j>*jJ jA i (yltJyxl I ^ ^ ~5-~< ^ \ 4 _Li yjise-A i I^_l^Ic] I 
V * 4_j J_3 j VI JiIjU I t^yIcJj-*JI cJu!tILc ^ Y ' T L-Cl^clUl-J 


I^Ju^\ ‘ ^ i T 1 , \ jfy yA^+jJ IjLcC 

4 - 4 JU 3-4 

4.LLIU-1 1 L^j Jll^. 2 jj i IKON J_uoVI 4 _uLi jj 4 _cK CjLj J- 3 jVI 
4 jj miqJI cjLvjJJI ^JLc ^ to j 3 1 1 ^j_3JI c ( 3ltol jJs j c^JiUL I jl 

: (Jiui c 4 _ujj CjLc yA c^jljJVL) ljj-<-^ <S (j^JI 
^1 i Cj^y l^^-t I 1 ‘^lj J-*-tl 3 Jlu-u -1 I y \ caV-^-u-II 4 -lLc ^_u_cl 1 I Jlu-oII 

* ^ ) Wo j [jy-uA I ( i l-‘- u 3-^ ) dr'- t - u - j iJ-3i I i a I jL^-tlil I 

JlLo ijjyjuau. I] 4_3 jL_uJI ^JLSLcTuVJ GIjlLcI CjLjj^j VI Jjuj 
ijuuu2j > iJ 4_3 _lLs 4_iLl^_i (jjSJLt 4^^i_>JI 4_3 _lL^j Cx_ul jUjl 4_ilaJu 

j i<of. LAj jJ I ^Lj^_jj-SU I <^ 1— t J^y c 1 ^ j I r. ^j^JbJLt 

(jy^ 4 jI 3 c (miqJI j-jj <^o"lll 3j^La cjj-^ 13 j * ^ to < n jJI 4J jjJI 
j|jJ,L) ^jjJsI oy>-y ^-<-uj C.t- L> - c^LojjJI y ^Lj^jJI (yjy /^o»tl 

j-du_o \y . C. cxj I jILt I jj c_c^iu_>J I q ja CjL^ jJ ^JLc 4 _j jll I 

^ jy ILtl ^^_l 3]| (jr £i Mill ! j-£j ^>^>.jj| (A^jjy 

Ji£Lj<VI o^X-ity c^^V-J-ll JjVI (jy- 3-tl ^_J^VI 3j-dt 

. ^ \ \ \ Y yy j ^ j L^ ^ d) L > yjn V I 4 _^j LcoJ I 

4 _l£ j^tTuTa I JlIs cjj) i^>tt| (jj-Aji j miT. ^liJI ^jj-UI j-pju 
ju jl*JI cj!uj_ 3 jVI ^JLc ^j_<_ujJI J_^>u Lj 3 jLcj <cjLj_ 3 jV! 
j-<clC J-jlj-tl CjLj^j I 4_uoLit_)j C 4 J 0 ^ J < m U jj_«jJI 

4_JLc ( LLj I L)jJL_u I CjL^ujVI Juuj .j-lIlC. ^j-^LJI (_y->- 
^Jiil ^^UkII L^j^JLu! L 4I Lul c^j-uvVI 4 j < 3ll lLLqjVI 

miqJI J^jL>JI Juuj t^jjL3il j^y i^U (j-3ll ^Jl oyyJs*. Sjju 
CjLjSLj < LI **>■ it 4^1 Jl 3 cIu_uI ^jj (^jJI ^-i-uL-uVI J^cLKil yJt 

4_ulL>JI ^j^jIjulJI Lj£^ c^jjlll , „tl 4_L^L3ejj ;4 _J j^jVI 
^jJLc l^jjuJI L^IV^ Cy^ c 3 juj£ 4 _LcjjLj 4 _^_ CjI 3 

^Ijj! 4 _«_uIjJu ^ Lc-UJ I ^u-Al 1 L^julus ^cjjLjj 4 _jj_ 3 jV! j. <;T. 
4 _uu_lLJI L^-ual y ^y CjLj^jVI 4 x.LLu^ 4_aJi3r~ < a t,l luI mi-vVI 

^lll cjLj^jVI {yA jujutil ciiL^j.(Bornford 1990) ^uL^JIj 
(J ±uL J-«Lw ^JLc 4 _sj_<_ujJJ I ^ La * i UjIjlcI 4_3 jj_L {jr ^ t 3Jbitj 
^jLc 4 _<j j_«_ujuj i^y ->- 1 J-)L y2j ! y t 4 _u-^j^ 4_3 _lL J jjn-j l)J-^ ^J-^L_<j 
. 4_<_u I j jJ I ^yjusyjA 4 _jjuj VI ^la t4j*,o^. 4 3 t to y ^ t AiA> J^oLv 

3 J 3<t,l cuLj_ 3 jV| 4_cll^> 4 -l 13 j ^1 (Mayer 1978) jLif jij 

^jIuLclj ^Ltfu->J I ^J_<jL>JI yUL ju aj>i i ^3-) ^ji£^ 31 c Ij-uiUil (_ljJL_ulu 

4 3 J to 1 1 L_S LL>. Juuj 4 <1 IjJti L I I ^ I to J fU 4 I Jl_l>. 

^)_<j 3j3L3il ^Jl ^j-<j| I JJt £y>-yjy . 1 ^jlr. ^_4-ojJI ^jusej 4 j <«oqsJ| 
4 3 > to 1 1 4 j- 4 jjlC. ^j_u^jLk 1I Ur 5 ^^ U>^l 

a 3 iLtl y Gasso Grosso ^j-^JI L y^>^\ yy* 4_J jVI 4 _u-^j>JI 
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Ij-usJJI ljjJLu/Lj SuJlLa ^LjjjjjajG ujl j ^A0*\ ^Lu 4 ojJ_a AjjJLsi 


. ( ) W\0 ^J Lj_< X J I LjLlu J j) ^/U_uJ jbJI J 

^J J ^J-LlU 4 HJ Ix£^ 4_lla_L4l] I Cj L J-42J V I CJ 1-A-t-L) q-A j 

(jjj ^CjLj jJjjVI (jLa Lt-tfaJ I jj-uaj V iB^Lc. 4^1 14 _l1jl]| 

Q Jj £ L J ^_£jL 4 4_<_u I J JlJ I ^J-LOJ-A <Lj_42jVl \-<£ 4^JjJ_<-£3 

♦ a I j ^ mi 1 I j aSLj^UL I a Ljjjj j ! *— >j»l I ^ I j_3 ! Ci> ij L a 

4_42_lL H_a_<_4jJ 4 i ^ ^ > nj La j-±£- 4_y_u_L 4 _laJL>iJ 1 <j I La^ 

4^1 MlLJl J-aL-JI ^JL C. ^ pJ_42J (^ I JO-JJ Vj 4 ^a_a ^ J-xUaJTtlt] I 
:<J!la ^j-A JuJlaJI <J_aL>. Jo- jj V j 

cJiij jj4>LL_a 4_jjJajVl ^lc. jJl-uj 4 ( _ r _ukLJI j j^o-Vl j JjjjVI 
^LkJ HJIx£j i ^ 11 X ' j 3j j 3 ^ tl ^.Ijo-^M La-u-qV j iBjujic. 
jlj-LJL 4_j juj>U 4_L&ljJI 4JI0JI ^J-oe-t-gj Ju3 j -(jIujjjJI 

I jL. jj jbj I J^jjjjJI : 1 ^ i a j OjT < <nlt 4 3 1" -TeJs I 4 j_aJL*JI 
U-uljoJI *_j_ao- ^j_A 4 _JLuoLjj 4_aL. 4LL?e_A CjI L aJij J0-L1 
jujjoHI HJj£j 1 4 _ 3 ilL?cJs I l ^ a I j LiJbJI j. ^ 1 lA ^ ^_ub> jjJ 

. 4_3JbitX I ^U-4jjJ I CJ I J_Lb- J ^J_AjI<J I <Jo- I J-A A Lj ! 


4 jj-ajVI ^JLc i hn Li t I j-^LLv a 


L>-“ 


Aj : LujLj 


( 1 -rjsLjJi) 

4_j jJJsl -ilj-U J.^1^ A J_L3Ll] (joUJjjJ! 4_3_lLs ♦ ) 

cdljuZtt L^-aLcI y^A-il'al 1 3 ^ Lb I C-t-U-uJ LlLlj 

(jr ic. q^x J (J7 b 4 -l*-3-cu j_2j 4_Lc. C-oeTu L 

. 4_j j_3jVI i a 

4_3_lLj j j » b 1 1 4_3 _lL cjLLLuil ^y 3 Ju jl*JI j_>. j . T 

. c— 4 -u^JljJ' j 

Cr LLo]|j ^jJLJI j—i xi-j 1 c__<_jL>JL 3 jij_ 3 _Lc .V 


. Lujbj V 4 j J- 3 j ^ j LL-LjU J 4 V jia i * ^ i Lcbj-C. ^-uu 


( j r lLj-uJlj ^LjjJI ^jLil j_jjG j-& Lsj 

^j_Lbj_« 4_j j_3jVI JLj 4CjLjjGjVI LL* 0 Lj 3II ^jLil (JT ic. 
4 JjJuj (jr b j-u2-a 4 1 nj Jj! CjLcuj 0-j_>- 4 4_<_u I j jJ I 

^IJ3L<jI LxjLjjj t4jj JuSLu^?l 

L Gtl Lv ck-^ 

t 4 -xjl J < n iVI J 4 £j^>JI j 4 j^j>JI ^^Lj^_l 1 I jyjG]| lLjv^Lj 

i^yxju <-_*_! L>* ^Jl ^j_<_ujJI £-a 

t^uJLllI ^_sLLaJI (jyjS 3 jj^ miU J>j)j 3 tl j 4 _s^LsaJlj 

i 4 _<_u I j jJ I ^j_tb j _4 4 _j j_ 3 j VI 4 _jJL>- Zjjjusj HJ 3 - < j 

Jl*j 4lbe_s 4_yLjjj dsL-L CjJu>.j CL<_p>. 
^ ^ | La jL-LcoJ I 4 ? La_a La 4->j- 4U ^ I ( _ t L X ^ ^ 

J^Lj CjLuj 4 _j_<_u j C_s Lc I j CjV j) L j H 

^J_aVI j-Aj-j cLL^il ^-<-oj <JLa 4^jL^_jil 

.(mo 1— jj 3 » j 4 _yLjjJI 4 _jjLj_i]| jj_ajJI 


L_^jL I 4 -A-lju t n m!^ 1 1 (jbJ I J)_A ^ L ( 4? 1 1 I uXb» 1 LL 

CjL I j_yvj ^j_<_oj ^jj>o Bj-LLLa d<jl£j 4 4 _aLc_aJI j 

t 4 » J j Li II ^ J_<_UJJ t^yjLjjJlj ^y-AJj-C-^l CjIjG]| ^j_A 4_x^ljbw 

l j_J_A-A aLj t_£ju JJ (^_<_uJjL3il Jo- I 4jjGjVI (J yb j^Lj CJ_p- 

4_x^ljb- CjLIj-JO- ^J_t_uJ 4 _jJLc. ^^y_sL_A JJ (^jLLv ^ojlJ^La^ 
t ^LL jLuJ I JlL c-LLlo 4HjL$j L-^xju 4 ? Ju ( _ JT b LL-u-auj 

4_jL£^ c—LLailj 4L_sj_oJI i j r c. 4jL^ Mitl j! ^-ajJIj 
JLJ 4_J J_AJ VI J^L L^ t^Mxa]! 4 _lL. 4 ^-Lt-ixl j jLU-uil 

(^yA I^JJU I jL j ^JL 4J L^j I J 4 4J L^j j ^JLa ^y L I 4? 1 1 I iJj La-4-4J 

a I J ^ mi 1 1 (J_u J J J ^JL ^ibjj ClI L j ^y L ( 4? t j (JuJ j Cj La-4-4J 
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£^t-bj_4 4 jjJLjV! ljLjj-SL* J_JL^oj : LULj 


Investigations and Analysis 4-a/ljjJI 


4_j jJaj^U 4_u_uL_u VI CjLj^JsI 4_<_uIj_} ^Jl -j >-»«»- 3 tl l_3 Jl^jj 
C u_aJiifcIu_u1 (_pil ^Ij-U <_ r lc- c4_<_JjjJI 

^Vl-*JI ^Ij^j ^Ej*J-3JI 4 3l~tl 4 »j jto 4l£jjua^ t 1 ^ m < C^j 
^J jJLstUilj ( j r ^LSC-tl}\ ju ^l_t_j| ^_) J_j0j ♦ ^_U3^jJI j 

J-i-uLU ^JjIcSJVl t-J j£Lt-u (J.OO- 3tl ^JlLo t 4-L3-UJ I 

(SEM-EDX) 4_j_Lu_uJI 4 jlu!oVE jJI ^JjJL^tllil 3 ju>. j^^JLI 
4_ll^j ! j 4_jjlll -il jJsl 4_L^litJ j t4_j j_3j VI CjLj (jr lc. cJ^jlLIJ 
4jj1JsI jljJLlj j ( <.oo-~ t I 4 _lus j I I j * 

^j^LLaJJI c cLtTuTJI Sjl^j ^1 j_5cIu_uE ^lajOJI 4_3_lLsj ^IJajjJI 
4-4uL%Iu-uJL I ekjUu^j I wL)_L>iJ ((XRD) 4 _l.c_ll.uJ I 4_*_Ju V — j 
L__ c_i_A Jui I 4 3 (to j I j_j_Ua_5tjJ I 4 -luoj ! j I 4_j jJLt, I I jJ, I £-A a Ij_<_u 





Jl Au-ubjl ‘L- A^-ublj Cdj-Ls ijjvj :lj -Y JSLuJI 



4jjJLjVI to<<n 4 rt j CjLv J-^S LjLaiLuuJ :lj -Y* JSLuoJI 


. 4_j j 3j M t 

1 ^j4 j £ to j c4_jj_3jVI ^to i (i ijr ic. 4_ijJ I j CjUwUujI * 1 
♦ 4-u_AJ>j 4_ut-^-cu CjL>.L_uj! jLj I 

c_jj_3JLs 4 _loL>.j ^jljJVI ^Ul Jl 3^ j jj . 0 

.4j>.jJI 4 3 to \ A {j-A 

4jj-La^j 4 j j uo. 4_jI_l^I 4_J j_3_jVI c k j . X 

(J_aL>J! ^1 mi 3lj t L jlJ I ^ j mi*>JI ^J-^L^-JLj 

♦ ^jj-AJlIIj 4_sjJVLj 


4_jLu»VI c_ < i mi i I (J_«L>JLj JLLI j l_j j_3j *V 

4 3 ( to ^w_LC. L^ j Lilu I ^ I r. JI^L_U i 4jj-Jul>J I 

4j5c_lLs lLUjl£j c4_jj_3_jVI 4_l 3JL>. ^ JLc. 4_tjLc. j, j <>>00 

. 4-t-a-Lc£iU I ^>.|j ^)IjJl>JI ^pSjljJLtl C-lJ-LU 



^‘u-LJjjJ I 4 rt <to j^LLc^r LJ4l I ( 1 OLvlautfl : I — Y I 
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i rtl-v '2— 4j l_j^_£j :i_j-0 <JSLliJI j V I a j-jJlU 1_4 4 7i <1^ ^Ll^] :f-0 ^JSLUI 


^UJ ^ 4_>. jJJI ci.L^-t-0 ^Jjl <?~t 4 _uojL*JI 4_sL>. t h )r\ mi 

4- U-CUJ>iJ I ^_J_4 LlxlI I j| £.1 j*JlJI a I jL^tTu-O Lj C-4-t-tTu 

Juuj . 4_j jJL^U ^>.jL>JI Mill <^>j t4jJujL>JI j I 

^LLa>J ' <J_«L>J| £j _4 CjLLl*J 4-L<ioj-C. J 4 _J J_Ls CjLc. 1 t~>4 (J-4-C. 

L- ctfcL>JI (j 1 — ^>-£2_?e_ii] I q-A — ^ > IaJ I 4 _j jJLi^U 

. ^ *\ ^jSLtlai I ^ UL I (J- 4 I 4.C. 1 ( i s~> ^ uX-5e-Lt-ijJs j 

J &JLUDj\ — Y 

al L^jI <^>"11 4 j t I 4-lc-A 1 i j r xS2i 

4_u_ut_Lc 4 -l<^3j I ^ la . JUJ i^jj^_JVI 4 /> < t j ^J_«L>iJI 

^.La! SL-tij^-JI ^1 JL_5e_j_<_uV 4_jjj-_4 1 ^ ?r ( a ^jlj_l^LJ 

5- iLilj ^LUaj-JI SjUI ^j-A j-jj 4 _ll^j I 

. 4 ^ >^>M tl 


( 3^jt_<J I clUj£ a '^-<^->'-1 1 Cl>j 4UuiV I ^ I lX^ - llju Lj 

4_<_uIj JlU 4^Luo] Ijl_A » <_ ctfaite-U c_a_j£^jJ! ^JLc. 

. 4_jj_Sj^U 4 _^jJ^_ljJ I 

: 4_<_u I j jJ I £^jju3J-a 4_jj_Sj^U 4 _lLlL>o 4_<_Jj_S ^Jj j 


^LLOJ>li I (J^L^ill — ^ 

♦ 4_j jJaj^U ^ <>'l ,,,V1 J_aL^J| ^ j mi -Wl J_4 jL^JI Julj 
^Jjj! LaL<Ci-&' ^<w ^_ iJlSJI ^jLulil (jl^3 

^j^j-XJi Jl2 4_<j I JiitIL<_u I _} \jX I (- ( (jl tc_jLiiwVl 




4 u mi-v Jiiic. ( JT lc. 4 j^IL>J,I 
(^[^uiojLc. ^<4 Lc LJLc.j 

1 ^ <>>»1 £_A 4_j_lx!uj>JI ^Ij IVI i_La_sj_J 4_jj) <? jVI 


t4_^JL2^l 4 _JUjl] 


L^J 1 < /% ^ < | 1_^ ^J>- 

0-* 


i^j-3 =4 ^4_<_uljjJj ^jju^j-a 4j 1 j 


0^ 


f V ' \ ' ^j^^xlq)- A \ ^Y\ oVvjbSi - ogyJksllg^ViiV 


^ u i , \ \ julc . 


Ad 



Lj^SLu/jjiLdl (Coo djjJajV! j-a ll o> <lLuJ jOj_slLuj_ 4 f-llai :l_j— " l JiLCJI 

(xo.)^^! 


lj jiLu^j^iLd ! 


4jjJajV! (j_4 t_LUL> AJuod f : |-"\ JiLCJI 




oU&U suj^pl! (Mills, I. 1987) JjLjj 

. LfcjojJaoo e_jj_L_uij 4 _oI^joJI j! 4_uLjJI a I j-<-o 4 jj < » 1 1 
1 ji'a-l < (i 4 L$-l3 4_LajIjJI SjIII jj| CjIj-u^4 

^Cb (CjLjJL^M ( JT lc. joj) 4_uJl_cj i V jJbe_a 

J, J <^*3- "it I 4_LLOJ I ^JLC I C-tJO*. 4 I <_J J-Lt-U Lj 

La <J jJbe_a 4 L a j I Jljo* 1 r a 4j 3 jja- < « a 4ojla _}l j_a-i 

j, t/nzjj ttU < Mill jloE_tI(l ^j_a t «) ^JlI! 

Jill aLaJJ ^j^e-LaJJ 4^Llo L) JjJLe-a 

fUJ Lr^" ^ J— > 2jJL (CJ^JLjj 4^jjj_JLj 1:2 4 _u_uJj 

3_}La 4J L^Lxajj 4ciJJj Jju Axaii 4_Lal£Lj| 4o|jVI 

^CjLvLvj Luu *u 4j^l£Lil jl 4 -lCJ I (JlLa 4_kxsL>>. 


<jT ^-uaj| XRD ^ I JotILxo L) joj t /■>"{ 1 1 4-j uJa j j (J-JLelbj 
^ a (jJiJ L a 1 1 i^j.u < - >«J I ^ (j.u < - >iJ I (J- 4 ^oj) ( 1 1 4 _l_loj I 

3 jj _<-£3 JljJloiJI (j — ' 0 4 J i <n Cjj, ^ loj ;CaS 04 . 2 H 20 

4 _llojV j*^t_a ^Jj ^jjJb idJLj J ljJlx>JI Jlxxu^I CxjjI aj^ll 
4 0 JlO-J JxxioJI JlJ_cu LLp*| JxxoJl 4 I 

^_4_4iOsJ I ^ C_3fcIu_4Jj^ ♦ 9- ^ ^ C-Lcu (j 1 C. I lj 1_L>- !j 

♦ 4-lLx3 j 4j^j 3 joxjaoo 4-u-oj I 4 ^Cxv j lj : ^ jjj-us 

^ ( j_4j_u>J1 Cl 4 JiitlLx! (_pjl 4_j_u^^UI S^LJlI 4 1 < « (tL Lai 

4 1 ojjJLxL) 5 JuLua 4jj_jj^/l j! (JjJju La 4^-jjoJI ax ail 

4 ? Jl^j I jj-lx-l! lJsjjolIII 1 JlA jtl LjVl ^ Joeluxl Jl£ j 

44 La ,LU 4_t£ J a < hj ^LJI dJLxj^jJl £j£. ^ljo_ajj 4-L-t-u jJ I 


A ‘ 


fS'\' iX\ 



Adumatu 





1 ljjJL« Lj 3 -UL^» , 


) ujl j ^Lu Aj^JLil 


^_) 1 _ 4 ^ .(XRD) 4 _U_u_uJI 4 _*_cu^l ^ I Jl^ljLuj L> 

(IR) g-lj, q C-<-J>i_i 4 -*_tTuVl JL 5 eIu_uLj t I^M I (I jJI 

:^jL 


l _L q _£ ] I I J . j_J 4_4 1 J_ 5 tlu_u ! JuX ^JjJL>JLl I Ju 4 > 

3 Ju Jx Cj I J JljX I 4 xj_qx=-a £_j 3 j j_A>j C 6 H 1 0 O 5 <^U 

. l_j J ju V J j£L<_ujj| 


A JSL^JI *3*1X1 3^1X1 \-r 

^jjL3eIu_ulj 3jjVl (jjJJI (j^ 3 ^tJuX ^J-lL^TlJ 

(RD Philips Analytical X-Ray B.V) ^Lu.tJI 4_*ui,Vl 

^^-Lt.tjJ 1SL1 ^_uL?eJj| Cj 1^-lLl<-u i^Cjj A Jjjj! 4_s I 

3jU 1] .Egyptian blue (Ca Cu Si4 010) 

Cx>o 4_*_coVI <, 3 jlo Jiitlu-uLj qljSjjJI 4jjJLil 

.(e_i A Mill j qljJdl (jr^ tUj i njJI £)! 


^jjJLc 2 l4JL^L_oXI 4jjJUI jIjJJ J_JL>ijj ^^>*3 -V' 

SjjxjV) 

(Medium) da-i ^jJl 3_>L_q L:r _a aJjJUl 
t 3 .qlj»x jl LL^-<x> cd Lol j-A$ . 1 ^ t a M.U 

3j > 4 ♦ 1 1 4_jJL*JI 3jl j^kJI CjL>.j^ i / <.j tl 

3 ^ 4 jIjl 3 s fu dsLuj^l j dJL_uLcdl 3 jl 3 _ 3 j 

j I j (j,^^ <dl 4 jjIXI -ilj-U Lr^" 



Jlh)Vl U>th J-* 



Jjjj VI I ^j_4 4-LoiJ (XRD) 4 -cJLuloJ I 'i\_*_uj VI <Ti : I— A I 




(A) ^Zuui ^LSjj-h Aj^JLtl 3 ^UI 



^aiK^oXl VLJ qlj_q->JI lLl > «j Aju^VI i ZnPn J-<- L > J JI :lj ^JSLuUI 

(^jX J-^vVI jjJil £-4 



■\\ 


f T A * \ £Y\ 0 \pu^-OQ / j^\ 9 ^\Ilbx 5 l\ 


L_ 4 _daJlJt , \ \ JulC. 


Ad 





i^LLxjj^SJ g.\j 4 >ttt Cl^O 4 _*_uj V I t, rtj 1 J_JL>iJJI XLJ—\ \ J_SwJlJ I 

( C-L Jim 1-4 ) 4 j$JLj V I ^4 j»i \>t~U<ltt 



.Rabbit skin glue y-JjVl *ljx. ^ 

4jjJL*VI ?jJ>Z-uA \ 4 'A ^ JjJbo i— ' Y 

(ujSLjJi) 

<j_4 4_LyJ 4 j m mi tl 4_*_cL VI tk> <n (j_<j ^_Uaj| 
J-&J t dJ- L L<-u Us I {j-A 4 _JJ_ 3 jVI (jr lc. ^ Jj?fcIL<_uJJ ^luJjjJI (j I 

Jl>. J L?e_tl / 1 cJila ^y 3 Ly-yio jj 3 j ^-u I j 

4_pe_ulj ^y 3 * t 4 _jjLj ^_ jJI j)^y>JI 

4_^y-4 4 j>.j^ ^ 0 0 jl^ul 4 jvj^ / djj U.r Cjjjj /Y j_5c_j ^4 
(jlj*J 4_j jJ C-<_jjj j-j3jV 1 j Jj_5tSJI c_s j J _jj 

^Ja-Ujj^J I (- M Ml 1 1 I t lT > 4^1 1 ^|J)y_4_J J-A-U2-) 

^JLU2 J (jJLu-(-U LI I (j I . 4_jy3jVI ^JLc. 1-3-4 Lc. j, ^ loj 

. 4j) <^lt 4 _< 32 >j-*j JLcT- JU_u£ Gjj 1 LtTu-A 


*i 4j^iii 3 jUi r-r 

4juIiVI J yp- ^1 Jiitlu-uL) V I (jjJil ^y 3 4 JLlc ^J-jJbtlu 

^jjjj ( Uj mijJI (J-Jbcluj tC-yjl oj^tl (j J l*-1 4_j I ^_Uaj| 4j n < nil 
tUj i njJI £)l ^_Uaj| ^lj^>iil Cxj>o 4juIiVI (. 3jlo ^1 Jl^Iu-uL j^^VI 
♦ J.J <^>^"11 4 _uJdj I JiU ^jyiJI <^tll fj _4 j* J-selL-u-l, I ^yj-UI 

( ^ * jSLu<) l-ulA>jClS\ 4 tf 4 J-JL>o Y'-Y' 

<j_4 4-LyJ XRD 4j m Mill 4_*_tiVI _iyj_>. tk><n <j-4 L^-pJ 

^_y_4jJVI Cj ISLL n-u j Gold (Au) y-ukjJI c-c-yfcjuil 

juil g> 3 . U t i g> 3 <U juu ^_yil A12Si205 

4 3 j°o 3 mi j>j) II V "v- t 3 a_j| wL_ 9 ^ 

^ a I Jl^ljluj L> (^yjJJI JuJI 4 _ 3 -iio 

da-y-ujil ^j! ^_u 2 j| J ^ * ^J SL iIu^ (IR) a l^- 4 ->d I Ci> iJ 4 _*_co V I 


f V • \ * \}<^9x)q)-Ja\ iX\ av 


Ac 


^* t 

umatu 




it^Lz) * * * jdaJLc f. ^ ‘(*Lh>* Y * jM 


T 1 - 


oj-^ 


pj-Jj IJ-U3 


. pljj>. v jj (j-uVl <l>.jj 

j r.C £ /7« ^ ^ < ljLjj. la^iil 4,4 JL>JLloX I 4JLijJ 1 V— £ 

Ctabek s Medium 

cjLL-u^ pj_o V* y^j^-uj 

4 _uLa p^_U_u_UUa CjLLju£ £pj^U>A 3JlC.L3JI ^Lu p ^_U_uLj j_s 

Ju Jl>- CjLjju^ £plj^>.* , 0 p ^_ u_uLj j_s Juj^K £plj*j>. * , 0 

) * * * JiJ-J-U-O £.La £p|jj>. ) 0 jL>»! £pljJ>» * , * ) 4_AjLa 

. "I — 0,0 jj (j-uVI <l>.jj 

i^jdl 4 _pJ| ljL^LSLK t-t 

(j-« C_s Jo- 1 ^1 CjVjuiJ! ^j- 4 4_uij 4 j^_L^2 CjI j_c-J Jj-C p3 
OaaJL) 1 (j 1 Aij £jljJ0 J Jui> jijJ 4 _£_JjJj £<Lj_3j^/! 

£pj)jL i <h 1»I Ju Ju?dj j j^Lua 1 ^ i/>’z-' < *\ pj 3 j>ju?e_U 

4_1il_4 J_$x. ^c, 4 _j_4 jjj_>J! ^J_«Ij^>JI 

dJ3j p < ni )\ JuSJI 4 N i (d^j 1 m pj 4 j j to 3 1 1 CjIj_$JJI ^j- 4 

j Jl^J (. njJu^ajil pjj . £ 3j I juajJl < 4_£-^L>JI £p>djJJ p I Justla-u L 
. (Domsch, Gams & Anderson, 1980) U LLlL 

plju*. 4_3jjdaj L^jlxjus j L^ I ^ ^.L alC. (J-<a-C. pjj tajIiSLiJI Lai 


Ij-uCJI ljjJLu/L 3jUlL 4 ^uj-u j-uL lj! 3 pLsu Aj^JLsI 

4_^^J^_LjJI 4-a/ Ij Jill —1 

£<Lj_3jVI ^jua 4_3ilLe_c J^ULua ^j- 4 C_sL?e_t_tJu<a CjJuv! 
^Jjj! p_&I 4-3juua lJsJl^j £ L^jJLc. ^ jr >. jJ I ^a_5e_3il 
£ cj I ^dJL£j £4 _jj_3j^U aJUmi j 3 juLaaJI cj L ^ U 3 H 
l^ljiitl^l (j^dl JjL-ujJI jLlLLI (j£j<u ciJJjLSj 

4_£_ulj jJI J-<a^ i Cj Ij^ aij>J I j Cj L j-L-^J I dJJj 4_4jL3^a 

4_j1£L 4_3_j^ jJI 4 _jj>J| CjLjI£LII 4_o^jJ ^J- dl 

♦ (3jofcl2]| 4juaL>- ^_j_£a^_(J I ^ £ n 4 -jlSVI 

LjVj- 3 l)l JLX? ^ -i 

^_) j £4 _jj_3jVI ^j- 4 4 _c.j-lLo ^La! ^j- 4 L - J X> C ' L - St -G h *l L^ 
^LjJLs ^Juil Ij p 3 ♦ t l ( j_La_3il ^j- 4 oLte-t-gjQ p I Jl3&Tl<-u L 
p3j 0_pe_s £ 4_^-3ju«a 4-t-LojA- 1 3j / <, ^JLc. j 3 1 1 |j p 3 ♦ n ^ La_) 
Juu 4_$-3 jl/j c_a_u L I 3j-ca£ Luj J>] I Juu Cj L^tu-ui, I t-uzs j 

p Jic.^ £ L^J I p j 3 »3 1 1 (jLa-UaJ I < ^ £^lt ^jJzjj-su 

Juu CJ L?C_£_£jlJs I p_) J ££ t^> J ">JL t Jj>dl ^j- 4 J-L I CJJJLV 

4-j^.l f <«ot I CjLLuJI 1 o m! (J-^auLI ^Jl dJ j 

.4uj^jVI (jr lc. 3j JJVjJsl CjLj, U 3tl 4^jud l^2J_UU2JJ 

LjjLLSLJ I 4.4 jl>LLojlXI 4o-cjJI Y — t 

Nutrient Yeast o j^>dt { j^A^juu^o ) ^jlUI jL^Vl 

Extract Agar 



^jjCSLfVl tu^SL^jjjiLdlu 3 j^a-^ :C/->Y 

' 2 — 'iLjj^LU— ->J I L-K) £? 1 tl ^j-SL-41 ^_U3>J_J ^Ul 

(x ^ * * * ) ^LLO^J I (J_4L>J ! 


aUuLaajJI ‘j-** ^uJLuuClj 3 jj) i ro :t u— ^ Y J 5 LCJI 

(x£...) 


tu^SL^jjjiLdlj 3 j ^- u 3 :!->Y 
L-C.LLOJ 4.<-LfaU->J I Lu!MC»>JI J JUV CQ^TJ ^_L£/Ltl 
(x^m) 4 _£_Cu 3C I 4 uLau>^T| 


■\Y 


f Y A * \ ^Y\ o\mi- ^lUbxslI 


^ u i , \ \ julc. 


Ad 


.( ^ T <JSLloJI) 4jjJij^AJ ^ rt 1 >iTI l_ljL>JI -\ 

PJ l? c ^ j ^ ~ ^ I ^ ^ 


(_^ J mi^JI <J-«L>J! (jjjS 4jj-4ojj>JI 4jLuoVI IjJaj 

(J^C- ^PojjjJtil CO . LU <_ < \t aJ tcJiL>Jl 4lAl! ^PajjjJLil 

4_jj_tfuj>JI c_s j_3i<JI < 3jlVn t4 m<j II <JiwG ub*^' 

^JSLtlu Lr ic £__l3j J <<o 1 4J d^t£L<_u^ daj Ljli-t I ^ j d-3e_u_u L 1— t ^L- U iSLpa 

a I JiitH-Lju L> (^L l ^- i SLJI (. n-jlaJjil j £_u I j 3j_sI 

Juuj * 4jj. miv CjLsL-oI (j-A ijr 3_u U 4Jlj^/ ^ : Y 4 j < n n ^lil j 


4_Sjj-Laj ^1 jL5tIu_uLj ^j3»~tl ^_) L_jj_S!t]| { 3jto n 

4_j j_3j V! £-u2> & 0_o- J3 jJl!^> ^Jiv- j J ^-pe-tTJ I 


<j_u£^Ij-iJI CjLu_l>. Cxjuiajj ^jjJLc- 4_L>.|j 

^__uL<_uI 4 j^Ls 3jJl cr ^_Ltfuj>iJ I J_*UJI 3 < <i I 

U£ 1 c_j j-3l(J lj Cj I I ^_«LcuJ (j\ o <Xt 

^3 l_jIjl_ 1,I (Jj_<i_pJI ^1 Jiitlu-uLj e_sj_3i(JI j CjIj_3e_31] 

^LioJk] I (J_ 4 L>iJ! J-J-Jj (JjlLaJ £j\ o 

4_jIjlL<_u'^I CjuU U£ \ xJ I JllC.) 

o^J 4 j:*- < h 3 m tl 3^ 4_*_tajVI ^1 Jiitlu-dLj ^L^j^JI ^ j 3»~ tl 
4 _c.L_u ) Y 3 jd, Lc 4_j j_3jVI ^j-C. 4-t-cu^l 4_Jt Juu 


^Jjjjl ^Lt-ajv^ 4_3 _l 2 jJI 4 _j_>J I CjLuISUI Ajuz> j, 3 . *"( 1 1 £j[ ^ jus . ] 

.(A *\A1 J-LC. 



^jJL>Jj ljjJLuLj VYlj JUjiljLJU LjjJilil tUjJij :lj-\Y JiL^aJI 


Ijli^xj t4_pjjJI 4_<_u jmJLj Lj^sz-a L^i^j Gram staining 
: Lfl-tk. l-^juJ! ^1 4_j_>JI CjLuISLII JL 

Bacillus subtilise Bacillus coagulans^ :Lp£_JI - 

Bacillus brevis^ Micrococcus luteus 

Aspergillus niger, Aspergillus :4jjJ-*_U oLj.U3tl - 

flavus, Penicillum granufatum 


^jSLmJjSLlL L J! j }'** ^ 3> 1 1 -0 

^-u/U,! 

(X ^ : X ^ ) 4_allL3e_« Cj L>*j Ju At | ^_j 

c. < CjIjJwLj 4 _uoL?c_sj 4 4_jj-tfuJ>J I CjL^VI 

3tl A)— 4 ^ <A3lj . 4 j j2j>U 4_<^>-l_^Jsl 

4 _<jj>^ 1 _^_<j Lunn ^ j mi 3 k] i ^J_«L>J1 ^ 4 4-j^, mi^v. 4_)l_uoj 
4_mL>J I I jjti I J s a_ < _uj 4-ua UtJ j c_j Loj-A V I oi^L: 

.(u jiAii) 


: LsijIj 


( 3 II c__<jL>JI jLO^VI 4_j j_3jVI JlIc. 

^^JLc. 4i3iW! j i4_jj_3j^U j-jLLaJI J_u Qj I 

c-cjL^j i 4j j_3j>U ^LLlJ! dJLuUlil 

Vb 



LjiLj4LSL<_4 4 jj ^1 ljjJiUI 1 ; t — Y V" JiCJuil 


f Y A * o\^-09 / jb]^ ( 3j\ilbx5 ]\ ai 


Ad 


uma 





4 jj-djVl 4 j h \ -v Jfj^j T~\ 

VY < } jjjJIjLlI! ^ I j-^Tli-u L u 5 ^ 2 H! ^JL$£iu_u! juu 

(J < nf. ^-.Q- J u ^ I JUfc Tu -u L ^dL>JI ^to < nil (JjX, ^3 t/o jufijuj 
jl 4jj^lIl>JI 4jLlu*^I CjjJlv ^Jlc ^jL^-Jai uul Jill 

. lSj-<-u -4 4jjJaiJI 

*4jjJij^U ^4JL>JI ljjL>JI ^-c4jJj r !>lc 
4jj-4jSU ^LaVI jtla-uJI -Y 
( ^ 1 JSLuJI) ^Lc^jiUlj ^^SLulSLdl i iuJaJuJI ^ -Y 

LLu Ljutml ^Lu>*VI 4 Aljiua 4_«^cljj| (jI/j^LlI ^IjiitL-ul 
3ju£L 4 _<_uJlc C-<_>u 4jj_3jV! ^_La_(_u ^lc 4u_«_ujuJ>l 4ujuiflj ^j.q.Jj-1 I 
(j.4 (JjJbe_4 JiitIL(_uL) £_3j 4_Iljl CJ_4J U£ a njlaJjJI ^Lul 

. (Knut 1995) L 1 4_u_aJu ^jLu- 11 cuj 


ljjJLuAj SjulL « ljI 3 j»Lxj 4 iwjJ _4 AjjJLjI 

JUS^La/l Y-\ 

jluT (j-a 4u j_3j^U ^ jr 3JL>JI 4u>*jJI c_al 3 ^L$u Juu 
3j Liu ^ I jLtU-o L < 3 j 3ii I 4 ^u t Cj I Jl_j_i_1 I ^ I Jl -S t-lu-u I 

J) <.o V iSjJL-saJI cuLiii^Vl 4uV t4 <; f. L <jlj L-ctluv. 

CJ-4 J-3r~i ( (I I : JjLLlL Cj^Lj (jr ic- c__<-Jj^M £ Ij^L {j-A 

ic-UjVI <jIj*-C. (JLc. Ju^juj 4-LlL c. ( miL SjLiu 1 
Jj3 I t\ j-L j ‘J^l <- < ni^> SjLiu jLtIL_ul 1 4_uli]| 4_3 _lLJIj 
4 (jf. L 3j Liu ^ I JLa-~ ( (i I i4iiliil 4 3 \ to 1 1 LjI i I 

^ to mi ^j T l uu Cr^i (Jj ) 1 *0^-1 1 ju£ju (_Jj 9 I $il^c. ^0 I J^>* 

3 jLj J_A CjI 3jto jSLi) „JII Cj !j-U 3-4J .^Vl 4 uj_3jVI 

< 3 La jJ I j_lc. ^ i 33 ' <« 1 1 j^ia] I Li3l>» I 4_L^ j L-J-t-u Lilli I 

.(UM ^LLluJI 



-iulilLN ^Lul ^-4UVl ^r^(,.n :lu-> i JSLJJ! 


\ > 1 * 4 < dtt t tfjtoMtt J- LJiu :iu-> t J5UJI 4J I j lj J_l3 AjjuuV) Ajvj :|-^ t J5UJI 



^Lul t/jJbiJI u-^>Vj Luuuuat 1 J-SLJlJI 


. tfjtoMtt ^Lul j-auVj l_uL>JI t mi T 1 <tLul 4ujuuVj J-4 3? < «i T 1 :£j~) ijjSLuJI 

L A l V%\~ t< 


AO 


fS'\' \ tx\ oVvjbSi - OQyJksllg^ViiV 






^ u i , \ \ julc . 


Ad 



A^jLojJt ^yA ij-SuS x'±— \ 1 JiLtlJI 


t A ,Ia\ , T I U_j| 4_iilaJt_4 : J— ^ 1 JiLlJI 
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